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(54) FUP FLOP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an F/F circuit 
suitable for small-current driving and high integration by 
stably operating it even at the time when the supply 
voltage becomes a low voltage. 

SOLUTION: Latch hold circuits 1 and 2 on the master 
side and the slave side having the ECL longitudinally 
stacked one-stage constitution, first and second bias 
circuits 3 and 4 which bias current sources transistors 
TR 21 to 24 of latch hold circuits 1 and 2, and a control 
circuit 5 which performs pull- down control of bias 
circuits 3 and 4 by a clock signal are provided. Trs 
forming individual circuits are constituted with the same 
size. Since current source TRs 21 to 24 are selectively 
turned on/off by the pull-down control of the control 
circuit 5. operation with a low voltage equal to or lower 
than IV supply voltage and a low current is possible to 
realize high integration. 
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(57) iii#rFa*(^SBHi 
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yr/s^^. 
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[lt*«4 1 tftlES 1 ^3 cta'M 2 (0^<^ T>^[pISS(i. 

(c. Btj|S^ii^J:t/^2(7) h^> v>;^:5'<;)=i UiJ^ ^ • 

- ;^ Pfl »c ^ n^'ixS 3 :3o J: 4 4r SEgSi" ^ H* 

feT:(Otedg,i:#llS^iiD<tt/S2(7) h^> v^^^i'co^ u 

[0 0 0 1] 

[0 0 0 21 

ir' ^ d X T ^ $ n T I ^ o o 
[0 0 0 3] l£l8f:i?!>-?!)-^ti§^t7:> — i^'j^T^i-F/F{H]3S 
la-efc-So !^8(r^-f J: f*5l5(7) F / F SSSli. jE 

2\^^m.^\x^'^7.-9my y^Tt^-iu KlHiSS 1 <i:> 
'^:^ 9my i/^vi^-zu KdISS 1 (Dtti;/3t^t*gc$ixe ^ t 

-r) 3 1, 3 2^. Z.i\h<Oi: I Z \ . 3 2--^^®*^ 

- hir/U^fl^jsK-r^T r 1 1 . 14^Trl2. 13^5 
XXfr T 2 7. 2 8 t. :ftffiflftl7i4 1 . 4 2^. 

^5 1 <t {cj: ^tz^ \^-y'my y^^^-fv 

K[hI3S2 t,fHH^{-, Trl5-18, 2 9. 3 0 J: «9 
^^/u^<- h-tr/wi:. :^]^ffi:*5i:4 3, 4 4 ^. ^m«c?i 
5 3 t {cj: tJW^K^ix^o 

[0 0 0 4] ^(7) J: 9 ^f|iJ^ — ^i- K[H]8^ 1 

i^^Xly^ l^-^my y^7t--fi^ K(H]S§ 2 ^W-T^ F/'F 
lH]5S(c^D^/^T. ^ibli^^/^-rT r i i , 14 
•^n^'iXT^-^' A;^iSB^7 1 . 7 2J:t)]E1=g, i^tgoor-' 



l^rf- 2 8 8 8 1 8 2 

•^n-^'ix^tiilcjt^^itfcT rl3, i4*0=2U^5':fD 
J:t>'#fcjl{Ctgi?f ;^n-/:iT r 1 1 . 1 2 cr> =2 u 5?(ctg^ 

-^x i?fij^ y K[H]S§ 1 </:>jE1=e, i??l=SootB 

;^l/v^fn^lD$noo Tr 2 7. 3 0(O-<-:^. jo 

J:0'Tr 2 8. 2 9<7)-<— ^ix^*ix^ ^ y ^ X 
:^^T-7 4. 7 3**ibA;^$ixytiet§, iEte^T)^:^ n ;/ ^ 
7!i'^ T r 3 2 . 3 1 <h '^MMM 5 5, 5 4 J: t) o ^ ^ y 

^my -y^'t:— '^ KlHlK 1 isXXJ^^i^ — ':fmy y'^Tti- 

tH;bS^^ 7 5, 7 6tc]Ete, i£ti(D7^'- 5^ ^as;^-t-Oo 

[0 0 0 51 ^^^^^F yF\Bi^(Dmi'^^X t)*f*:&-)(ClJ^ 
B>^^'5^. ^-r^ D :y ^ A;'3^T- 7 3 tC^^JD^iX^EtB 
^^y^/)-y^^ (H) s ^ A;^$Sfi^ 7 4{CPn^D$ 

noi^ffi^ D (L) (Ot^. Tr27. 30 

Tr 2 8. 2 9 :r ^ ^^tzi^. ^ 

[0 0 0 6] ov^-e. i^J:: ^ ^ y ^ At)t^^ 7 3 7)^ n r> 
(L) . ^ ^ y :^ At}t!^^7 4^^-^--( (H) (^ir#ll. 
Tr 2 7. 3 0 ^^7r:7, Tr 2 8. 2 9^^^>^/^5o 
Z<7:)m^. -^ys ^My y'^^^-^i- V\B\^ iny yf-^ 

^ \^--^my y^Th-zt- K(H]3S2(i4^->'^ Ki^lgtc 
^^^^ 

[0 0 0 7] -(^Ji^fc. ±iieL;rcF/F(ElgSfi. 

K(H]3§ 2 ;?i^5:iMCi$cO»)i'^^^3§x.i" w > (c J: «:) , 

;S-r6Tr3 1, 3 2 11. T^'-^'ft-^^^OfS-r^T r 1 
1 — 1 4^DcJ:r>'l 5- 1 8tC*tL. Tr27 — 30(ce^ 

i^-th^ D y^m^^ by^'J'y^ ^ 1 i^^J'tT^'^-^ • ^ 

^ ^^raimE (V b e ) /;:*t<g:< ISl^-r^/ti^x^^'t.iT^T- 
ife) -So 

[0 0 0 8] ±.\!^\^fzms<r)¥ / F\B\nn. 

(i. m^^/£7i'^2. 45V (=2Vbe+Vsa t+V 

res) T-ibf^-t-Oo ::::t% v b e ti^'^'f ^-K— ^ 

> v^y^ i?cDONmiE= 0 . 9 V. V s a t *im^5fcS^ h y 
>>?^:$'<Dia.fp^E= 0, 4V. V r c s 
^ y ^ \&,m^-h^t^^m.^ = 0 , 2 5 vr-ib^o 
[0 0 0 9] Si^^m/E^JM . 8 V^ig T-ifef^i" 6 

F/FESg^ LTCi. fi?>l^ffi|#r^¥7 - 3 0 4 0 5 

[ 0 0 1 0 1 H 9 \%%^(Ot^t>^{^<Dm^'^'^F /F\S\ 

ssmr-i^^o m 9 (w^i-j: 9 ccof/fsjiii. m 

r 1 1 - 1 4 ^:^1^^^n4 1 . 4 2 <^^m^^^ff^^i- 
'5T r 2 1 . 2 2 t X^)U^^y^ 9my y^^-—f^ KlHl 
3S 1 f^*t(^T r 1 5 - 1 8 tn'^^^'X 3, 4 4 
^mrJ^^^^ff^^-r-S T r 2 3 . 2 4 ct ^ U-:/ 




5 

.y^'-t^--'^ KlHlSS 2 > . 1^ a y ^ Kt}^:^^ h 
7> v^:^^' ^ LTtOT r 3 1 . 32>. U-<^U'>:7hS 
Ivt4 9, 5 0 ^. Kttl^L/bT r 2 5. 2 6 t 

to 0 1 1 1 C<7)F/F[HlK»ciDtto»ftli> ^-Tt^^ o 

D ^ (j:, T r 3 1 , 3 2 %: L . fel/L 4 9 , 5 0 J: 
oT h Tr 2 5, 2 6 <7D^ — 

[0 0 12] CCT% ^ ^ Kti^^7 Zt'^^^^ . ^ 

a y ^ Atii^^ 7 4 ^J) t ^ . Tr 2 5 75^^>. T 
r 2 67iS7i-:7 ir/^e J: "^l-. ffilrL4 9. 5 0(7)fS^IS:^ 
i-^ #T r 2 5 . 2 6 (c J: t) u > h ^ y — ^^lSL 
■r-5Tr 2 2. 2 3«i:?i->\ Tr2 1. 2 4 :7 
-StT^r-. :^ -i? iliJ 5^ :y^7K-/u K[Hl5§ 1 K^^c 
Sg. y^ u-ymy y K[Hl8S2fi^ ry^^^Sitc/^ 

[0 0 13] — a A;'3S^T* 7 3 d . ^ p 
[0 0 14] Z(DX'?i,C^ ±^LtLF /'F\H]miy'^:^ ^ 

3§2-^szSszit)ft^'fT'3) zti^cx') . y V y-yy^ y-rm 

^^mf^-r^TrSl, 32JrTr 2 5. 2 6 t iC X 
a^a^2|S«^ /^oTl^5fci6. 2 V b e . -r/^^o^b 
1. 8 VSS^T-L?!)Mg:miE»f'^^L/^i\ ^^oic. 

^/jTF/FlelgS-efi. ^ VI Kti^^7 3. 7 
4tC:n^ :y.^7t^n!7^Wt. ^ (D tB ;^ ^ ISIn 4 9 . 50 
^ LX =1 U ^ ^ • — ;=^^^^L/cT r 2 5 , 2 6 

L JLo c e> h ^ > ;^ ^^^^(^ 2 IS^i^ t 
LXl^-S^*!). m8ill/£7 7 ^ 1 . 8 V J: 19 'biSi'^®® 

[0 0 15] S^(7:)m^iE®i(ci: ^^^fflii^t 

t)> ^CtC^VN^n^ FXF[H]5S<HSmiE«)f^^ff9 r 

2F2- 2 1 7 1 7-^•^#R^^^.^^l.^^^|#rF4 9 7 7 3 5 

-t- -5 F / F IDSSTiiM:* $ :ix ^ J: '3 o X # fCo 

[ 0 0 1 6 ] 1 0 nf}^i)^^V^^(7:>^fz%i\i7)m^^'tF 
/Fls]SSlgiXfe6o H 1 Otc^-rj: ^{c. -cOteSffift 
f^<75F/FlHlSS*i. T r 1 1 - 1 4 ^fti^«1vT:4 1 . 4 
2 ,i:^m?5tc?^5 6 . 5 7 Jr J: ^^o-^^ ^fiy^ :y ^'-t^- 
/u K[e]3§ 1 a . [fitter r 1 5 - 1 8 tM^m:^4 
3. 4 4 ^^m?iE?^5 8. 5 9 ^ J: i--^'il>l7 
-y^/i^ — /u- K[eI5I2 a Zixhy y'^^ — f^h'^^l 
a , 2 a (D^macf^ 5 6 5 9 (7)^X1^^ 7^^^ ^ t ^ 
:km<DT T 3 3--3 6 t. ^ r:^ y^ Kilii^^7 4. 7 3 




(3) ^1^- 2 8 8 8 1 8 2 
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lC-^il.^'n-<-:=^^fil^LAcT r 1 9. 2 0 >:^lt»fn 
4 5. 4 6 >^mj7KiJS5 1 i:<t /^^Mit)ii*itH]SS8 ^ 
r-«Bic$:^^6o - CT% T r 3 3 - 3 6 {'^<DT r 1 
1--14. Trl5-'18, Trl9. 2 0^4^(0^^ 

[00 17] - cOF/FtE]8S{C*5l^T. ^uyi7K'hf^ 
^7 3, 7 4 ;5^£b A;^i $nojEtg. i^ts t/:) ^ a ;/ ^ (1^ 
IfeiiililHJSS 8 Xti«i!i^ix. :^MT r 3 3 — 3 6(0-<-:^ 
(Cfn^JD^n-5o ^-^^ n :y;5^ A:^^S^7 3;!r'*^^-r . ^ 
7^ ci :y A:^^^ 7 4 Tr33. Z4f)-ir 

Tr 3 5. 3 6 7!i^:T>'ir/^6o Z^Do^. Tr33 

(i^m?ffi«^5 7 (;)ms^ia?i-r^/c4^). xrii. 14 

i)-^yt^^^o #(DT r 3 6 (i^v'^/^o 

ri^^*/:)^. T r 1 2, 1 3 ^'^Oo Ltzfi^^o 

X. y^ ^ m]y y "^^--^^ \^^^^ I a il/l-^-'i- Kt^Sgfc 

/^6o ^fc. T r 3 4 (i^mrffi^5 8 comac^Bsai-ro 

Trie. 1 7;!>S:3-:7<ir/^ 9. [a)ltt-T r 3 5 

:ty t^^<:>X\^^^(DX'. Trl5, 18(l^>^^^^o 
Lfc^^oT. y u — :7'iRij7 — /L- KlHlSS 2 a tl^ •;/ 

[0018] iS(C. ^ n -y ^ A:^^^ 7 3 ^ a 

^ A;^4^^7 4 ;6w^^or) ^ ^fl. y^ 9m]y 
K[e]5§ 1 af/^y y'^iKm. ^ l^-y'm\y y^7f:-;i^ K 
[El5§ 2 a T^iT^— /U K^t^^tC/^ 6o 
[0019] CtT) J: -MC. F/F [Blasts ^faij 

y .y ^/1^-/U KlHj^ 1 a ^ u-yiRiJ^ ^^/"h-zU KUl 
S§ 2 a 7:>^^5:t^il]{^>^^iI;tt-(7)T% T y :/ :7 n :y 
ttft^fr-!) ^ ^ ?i^X^ Oo T r 3 3-- 3 6(Oif^ 

[0 0 2 0] m-r^^C. mi 0(C:fc(t^ F/FUlSSfl, 
Trll--18ii:Tr33, 34i:Trl9. 20 

x^mm^i^kmf^xh^tzi^. mnmf^ivi^TxW} 

^tz'ftX^^^tzisbiz^ Vy>i>:^-^^^^^^^. 
it±-r — ^\t^<r>^^^ u-</Uct r> h ^ y ^ 

^mo:>mm^^A.xis^) . mm^^xit^^: 

■JO l \, 

[0 0 2 1 ] 

imm^m^kLx -0 t-i-^w^m] ±^it^Lrzit^^o:>F y f 

$i^-5«^^:^^l;t/c: h y > iyy^ ^ i)-h^.i:^mm.m^m 
l\ ^ bf-^fl 2 l5X*>^/-Ci6. m?5^miE^2. 4 5V 

[0 0 2 2] ^fc. 9 (C:joJt5 FXFlHlSStt. - 5? 
Ktif^^7 1 . 7 2lcg§«^L/Si-^^i^<R"j7 :y^.-t;-/U K 

{e]S§i^. ZiD-^ y ^ My y'^n-^ — ^^ V\b}^ I tDth:hm 



(4) 

tetc. p A;^$^^7 3. 7 4lCTr31. 3 2 J: 

49, 5 0^it\^X^\^ ^ 9 ' — L/ciT r 2 
5, 2 6 ^^ilt^'-^^^' :5'(S)i. U — T'tJ v ^ t^— 'i' KIhI 
2(OT r 2 1 - 2 4lCtt*&Lr:f5*). L75*t^-i^ 
f><?5Tr25, 31*3J:CK2 6. 3 2 ^^H^^f 2 
^ LTi/^o</)X-. 1. 8 Vi^T<?5{g:miET-ife{t$^€> ^ 

[0 0 2 3] $e>JC. Hi OlC^Sit-^F/FESSJi. 1 

\%^\:L^Vi^^^tz.^X\j^hf^^. Tr 3 3-3 6(7:)^ 
^ y :5'®S^ii^<^T r oo 1 Oi^{c LXV>^or)T% :^ 
i'iiJ^ KlElSg 1 a XCJ;^ L'-yffiii^ 

KIH18S2 aiTr33 — 36 i: "elt^ ^ n^HKllHlSS 

(I-^<?:)L#t^ffi®li<7);^7i^ 6 OmV (= 2 6inVX 1 n 
10) ii5< >5CoT*3t) . n y (1-^(7) f d r> J ^^>?Se 

fc. Ig] 1 OoOF/FtH]5Sll. ^ilt^flgoo^m/jtc^/^^ 5 fli 

±. T r 3 3-3 6 (D1^>r XSr;*^# < L/^{tn*f/^«b 

[0 0 2 4 J 7!)^7!)^^m^m/E?)^ 1 Vi^ 

l&tta^ib^^mL. ^ "btCiS^aibJC'biiLfcF/F 

[0 0 2 5 ] 

[^lg^ft?i^-r5;t*i)oo^lSl .^|g0^<;:)F/FlE]S§(l. 
2 ia<7)^ib*t h ^ > <b J: a««*fE 2 

•r - 3^ A:/Dii^^^(C^^ $ ;ix/c E C L ^i^^g;^ 1 l^t^^ 

e^;^ ^ <h:^Sflgtn:*5j:t>'ttiiS2lM(7:)^e)^ h ^ vv^;^ 3^ 
^a;^ 1 P^^^fStD;^ u~:7'f|ij^ ^^^.-^-/u KlHlSgi:. 

:y^ff ■^4r-<-;^lCA;^Ll.o:n^ >;/ 5^ ^r^iiJg^ L Ac 

9<D^\^^ -9 ^^)^i\^ixm^%\ . ^2(D/<>rr>^(E] 



mV^- 2 8 8 8 1 8 2 

S 

[0 0 2 6] ^tz. .^MB^(7)F/FlHlSS{Ci5«tom 1 ^5 

[ 0 0 2 7 ] .^M0flt7:)FXF[HlS§tCiDJt6m 1 

J:t>'M 2 T;^(E]SSii. ^1 ^o<tt>*^2(;)tgM^5^ 

^ix^'ixmi^-r^J: oizm^^ix^o 
[0 0 2 8] ^/c. 2^^0^(7:)F/F[H]5g{C:Jott6m 1 

;^^^n^'ix«*&-r-5 ^ mJlEM i :B J: t>'^ 2 

rjm4iDi&^^^if(^Lxmf&^ix^o 

[0 0 2 9] ^|§s^<;:)F//F(E]SSfC:iott^^ 1 

2 <;:) h 7 > (7)=! u J? fC^iil-e-^x^ 3 :B J: O' 

m4(7)}Sfix^^«^i-'5i:<i: mtd.mm\B\^(D«ltd.^ 
n j^aj;^4:HfliBm 1 ^Xrjm 2iDhy>i^y^9(Dz2i^ 

9 9 {z^ix^^ixmrnm^-r ^ X o^zmjri.Lxhx^\ 

[0 0 3 0] 

[0 0 3 1 ] mi it:^mm*^-mmiDmm^^^'rFXF 

^F/FlUKfl. 7''--^A;^^T- 7 1 , 72(CA:^ffi!J^ 

Ig^^LfcE C LM¥^^ 1 ISt^^cD-^j:^ «y^.1^--/U 
K[e]3Si-i:. oo ^ :y — ^i- KlElliS 1 c7)il)<^ ^ iSfrtT:)^ 

fPl|{cA;/3fRiJ^t«li^i--5^i: "btc. mt^m^y"- 9 thtfi^ 

^ 7 5, 7 6 (Ctf L/cE C L 1 ^^mf^^Oy^ 

T :^m&^m^'r i 2<7>/'<^r;=^iHjgs 

3:fSj:t/4i:. ^ D :y A;^liS^7 3 . 7 4 f)-hlEn, 

i$n^9^>y^m-^^im^LmW}mmLxmi, m2 

[0032] ZiDoh. y^ 9 mJf^xx/:^ —y^my y 
^7t^ — K[h)3§ 1 . 2 11. Htj3it! L/^iHl 9 (7)f;f.^f^ij(c4^{t 

KlElSSl(*i. ^ix^'ix*D^-y^^^lEn^XXfi$^iDy- 
9Xtit^^7 1, 7 2{zmm:^ixK^:i^^ y 9^^mm 
m:Ltzmmn^^j:'tT rll. 14^. cn^Trll 
*5J:U«T r 1 AiD::' 9 tmW^7 7 ^(OP^tCfgi^^ 
n/c::^i^^^v^4 1 . 4 2 ^ . ^n^'ii^J u J^^T r 1 
1, T r 1 4<7?=3 I- i'f^tl^^^Ll.oai 5: y jj'^^iit^ 
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^-r^ t t h^^. ti-t^*iV<r>^-:^^T r 1 4 . Trl 
1<0 3 :$'(C}t^Lfc^»)*f^/f-rT r 1 2. 13 

XXfT Til, I 4tD=^^ y ^(Ct^^L J.O-^n^'n<?:) 
V ^ i:m^GND{Cii^Lrcmii&mt LT^DT r 2 
1. 2 2 ^-C»fi6$i^Oo mm^c. >^ ^y^^^ 
--'i- 2 (1. ^my y^^- — ^^ I'^^al^K^lhiD 
-r^J^iz^hT rll. 14(7:)=3i-^ {C^ix^*iX(D^ 
-:^^mmLtimW}n^ti:TT r 1 5. 1 8 <!:. 
t5t4 3. 4 4i:. i=e5tC-<-^^3ctt>'=^ jJ'^tfg^L 

5. 1 8a)=i U-J' :^?JC^^L^c^ilj*f^/^-rT r 1 6, 

1 7 t. ZiXhT T I 17(7)31^ ^>^ioJ:t>'T r 1 
5. 1 8(;)X^ :y ^'^^ix^'ixr* 5^ (CtSigE U J-Oic 
^ y :5'^GND(Ct^^UT/^om?7?C^/l^ LTcOT r 2 
3, 2 4 tXmf&L. ^(D^tim. -r^j:^hT T I 8. 

7 5, 7 6 dt^^^LTV^^p 

[ 0 0 3 3 ] .^SJS<7)?F$^(Ciott^i}^f|{[(ls ±iif!L/c-7 

-/uKlHiSS2^r?^S(cKjf^$i^'5ic*5fc>)x Tr2i- 

2 4 ^iZK3t-omiI ^ =1 > h n C ^ JCfe^, ^ 

y^ Kti^^7 3. 7 4 X'J^-:^{z{M^^ix^ 
T r 2 0. 19 tZiX^tD:^^ y 9 XtJG Df^^cm 

7 7:fcJ:U'GNDF0^tciE^iJ^jj^L/-c*S^7L4 5^XV^:=^ u 
^ $f ' ^-y^^m'^LX Fmi^t L/cT r 2 5 

t^ht^^). mM.7 s\znmm^s(DT r 1 omijtoietetB 

^^(i^^^^ntT r 2 5j6^;^-> • :d-:7i-5ci:{cj:«9, 
:5'tijio<tt>'^ u-:/f|iJ^ :y^.i^>-/u k[h)^ 1 . 2 (7:) 
T r 2 2. 2 3<^ibf'^l|ffi^^^^ r>^-^>5M H7)/<^ r 

;^iHiss3^. mm\cm.m^7 7 ^x.xiG'NY>mzm.¥m 

«^Lfcffil7L4 6 ^'ci:CK=3 u- • ^ ^^i^ L T ^ >r 
KttJ5fe<i: LfcT r 2 et-h^^'). m.^.7 9 (C^iJi^HI 
K5(OT r 2 0m(OlEmtiti^m^^ixXT T 2 6A>:^ 

:y^7}^-/U KlEjSg 1 , 2(7)Tr2 1, 2 4 oOi^jj^mGE ^ 

/<'rT;^-r6m2(;)/N^r>^[H3SS4 4^ 
fc, tiJ»[el8S5li. gn,^,7 8. 7 9 (7)l^•m;!^^-;^com 

2<Dy<-(T7s}^d&3, 4^^ii^Zt^zX^ . M:ti:^lE 
C2 yi7 Ktim^7 Z\Z^n^ D y^t'^Kti^iX^ 
1 r 2 Oi)-:t> {Z<Ot^ . T t I ^Uiry) 
^Sln4 6 (C J: <9 #< tomrj^^^-t-, Z(Dt:Li^. mM.7 9 
^n.itLi}'^Ti)'^^(^X. T T 2e^^y'^mz-t^tth 
tC. T r 2 1 , 2 4 ^TThy'fCl-t-^o O^JC. iS^ti a .y 

LTTr 2 2, 2 3 ^:ty{Z-r^, Lfc^&^oT. ;^ 5? 



(5) ^l#nF- 2 8 8 8 1 8 2 
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fH^Djio';^ i^-y'miy -^/f-Jt^-z^ K(h1?s i . 2 (i7 y 
r:7n .;,>^i!jft^'fT»/^. 7 5. 7 6 fj^h 

55 5 1 c iE te i: t>' iS t8 7^' - 37 ^ ^ tJB :^ ^ i ^ o . 
[0 0 3 5] UT. lil2^#R8 LTF/F(H]Sg(D:i.ft:B^j 

(0 0 3 6 1 ^2 lis 1 (CibMt^lHlSSRjf^^fftB^-r^fc 

IV^L. i^a :^ A:^^^ 7 3. 7 4 J: *J lEtB. igftS 
JO n ^ ^Kil Lfc<t#(OTr 2 l-24cO=iU:J'i'm 
?7fc<h. gn,^.7 8. 7 9 comfei: ^^i:>Lri^^o C(7)<3FfI 
T'Ji. gp,#. 7 8. 7 9{C>'^^T-0. 8V. ^^X (0. 
8- a) Vt^'^ioiX^X0\ZWL%^ho ZZX. a = 
0. 2 (V) t-^^h. ^ y^ Kf}^^7 3t-^^ 

^(Ot^ ^ y ^ Ktiii^^7 4n^ 0) . m.^.7 

9fin^7 (0. 6V) . m.^.7 Sn^^^ (0, 8 V) t 
f^^j. T T 2 bfi'-ir> . T T 2 e^^tiry tt4:ho ^ix 
iSc, Tr 2 2. 2 3 i7:)-<— 0 . 8V^/^5(7:)T- 

^n^';^x^>L. u ^ 5'^c^j^t^^^m?j^t^lo . 4^At 

20 fl^^ Z<r>y^ ^ -X X 2 \ , 2 4\'tmz^y >::Uh<D 

[0 0 3 7 ] --^^ lEtg^J' D :y ^ Kti^^t- 1 3ii-^^(0 
i'^^!; ^ yt? Kti^=r7 4\^^-^^) . m^.7 
(0. 8V) . In,^. 7 8 (ini (0. 6 V) hf^ 
<9> Tr2 5(l7}-:7, T r 2 6 (l??i-> i /^o, CI (71) ?t 

Tr 2 2. 2 3(l:^:7tx Tr21, 247i-><h/^ 
-5, L/ti^^oT. -^y^ ^my y^rt^-fVY^^iKti^^- 
SO f^V^m. y^'^-':fm\yy^it^ — fy^Y^^2\'tyyf-^ 

[0038] Z<OXo\Z\^X. F/F[HlS§<:i. 5^111] 

y-fy^ yy'mi'f^'n':)o 

[0 0 3 9] Ill3flll 1 tC:fcft-6F/FlHl8S(^A;'5^ D 
yi^RXfr'-^'thtKD^^mmxh^o ^ 3 {Z^^-T X 0 

nr"- ^ih:bt^l^ 7 5 A;^?^^- 7 2 Icff^^E 

uaoiStiT^'- 5'tb;':)iST- 7 6 ^iEtsr- 5^ A:^^^^ 7 
1 izmf^LtcT-F F{£\^^^ P :y ^ A;^i:7=^'-3'm;^ 

(D&mxh^. z(ot^t7:)F/'F{Bi^itmn^f£iv. 
Atimm^i GH z X I y 2^;^mmi^L. T-FF^L 

[0 0 4 0] ZiDXoiZ. :^mt^<Dlfm^Z^\,f^FyF 
^^h^tjl^Ltzm 1 0i7:)'fi^^^^\tmm. T r l l - l 4 
i T r 1 5 - 1 8 ^SJ: O'T r 1 9 , 2 0 t'-mn^ 1 I5ti 

^T'*>'5<7:)T% mwmf^f)'^ I '^^:xT*D\^mf±xhy V y 

yy ^ yymi^^'it^ z tf)^-x^ m^^^Ltzm I 0(D 

50 F /F\S\^X^-X. P ^ y^\B^kcm%^\ti^^fz^. L# 
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[0 0 4 1 1 ^tz. mi 0(DF/F\3\^f£t'Xit. -^IC 

[0 0 4 2] $ e>tc. .:*:^teOJf^fl|(w^Dl/^T(t. 
T r ^fflU^-SZ < . f^ — i^^Xco h ^Vv^^^/^Jt 

F[E]5§1: LTiT^/J^^fb^^m-r^ - i f)*^X^ 

F/Fdisst. mmLfzmiiDF yF^mtmm^z^ 

?f^9gC>Fy F[H]S§;!i'^ID 1 oo F / F HSS ^ tt^ L T^/jT ^ 
Ofi. Ml, m2(7)-'<>l'T;^(ElS#3, 4oOTr25, 2 
6twjol/>T. =1 u ^ -i? <i:^-:^cr)^^^ihii>. Stn 4 
7. 4 8 ^tg^L/::Z 

[0 0 4 4] .^^^S(7)ff^^|^C:Jol/^T^i. T r 2 5 , 26 
' -<-ysf^\Z^^Al . 4 8^g^l^LTl^6 

(7:)T% (P^T) J: "9 T r 2 5 , 2 6 

<7)=i ^m.&.if-T^ (±#) -r^C ^(cj: T r 2 
5, 26(7)=iU:^^-3i$y i^raimflEV c e t^WP (it 

tz^. MM^i 1 \^Wi^^ix^mMnS£\:-^'^t^^'CX 
mMMhft^T r 2 1-2 4^35^;i^^S«^t<0^tt 

[0 0 4 5] (i! 5 \%i^^m<r)% 3 to^ffi(Off^Sg^lJie^-r 
6ybae)<35F/F[H]8Stcjo(t-5^<^r>^lp]^S*3j;t>'^«JiSi[Hl Vd? 
SSEir-fe^o ^ 5 tc-sri-J: 9 (c, c<;)*&-&li. ISl 1 (c jo 
tt^Mi. S2(D^Mr;^[E]5#3. 4 ib^i: tKffi.^.mfi:7* 

4 6 S:5>SiJL^cSta4 5 A, 45B^Stn:46A, 46 

g§^?f^^-r5T r 1 9 . 2 0 (C^ P ,y ^^jT^^-T^ C b 
tCj: t) . Ig^ft4 5 A. 4 5 B(D}g^^,^. (Sn-^. 1 0 1 ) ^ 
1gtn4 6A. 4 6 B(/)fgJi^.#. (gn.*f 1 0 2) ^(7D^^■ri^ 
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[0 0 4 6] HI 6 \%i^WPi<r>% 4 (r>%^<r>m^^lt^^-^ 

o *!> <^ F / F [5] 5S (C i5 it 6 T >^ lEl 5S <t t>'$"J ® [Hi 

gl5(0^<-<r>^lE]gS^M^i:>-d:^ct>tOT'^t). Tr2 
5, 2 6t;5=i U^J' • ^FBl(C}tln4 7, 4 8 ^Sg! 
i-o i: ^ t>JC. Iil4 (OffiM4 5. 4 6 $:5M'jL/t:fefct4 
5A. 4 5 B:fa J: t/ISlA4 6 A. 4 6 B <lrffl V>fc ^t?:)T- 
*50o 7!)^;()^'5^^-l' T;^[E]SSOlgfii4 5 A, 4 5B:f5j:a« 
S}yi:4 6A. 4 6 B<D#gi5.fel 0 1 , \ 0 2<n~^<nn. 

iHl g§ ^ >'< -1' T ^ S Sfb ^ -fr ^ ^ # 

[0 0 4 7 ] in 7 \%i^^m(r>m 5 (O.^te(;off^®^IJfe0>^-r 
'5/::e»:)<7:)F/'FlH]3S{cjo(t^^<-Y r tk^^^ x^xfWin^ 

^mx^h. m 7 (ct^-^j; 0 z.<nm't\'tT r 2 5 . 

2 6cD=i U 9 KZ^iX^iX'X rl9. 20oO=:iU^:57^ 

[0 0 4 8] /^:b\ ;6>;!)^o F/F[El5Sfc^D(t6^<-r T:^ 
lEl3^(i. D :y ft-^{c J: 19 T r 2 5 , 2 6 (Di/^-fiXT!)^ 

2 5, 2^<n\,^'^i\t^-^i^m'mM. {^•nm'^mm^ 

[0 0 4 9] 

;^ b — :7'iRij V ^ ^ — '^ K[e]3§ . c i^ b 7 ^ 't-^ - 
^^-iry^mi^b. z.ixhm\. %2<D^<^r 

{'^^^^ix^hwimz. n:mM^mm'^\z,is'>/iry-t 

[mil -*M0>^t?:)M 1 F/'Fisissia 

[1112] m\\z^\i^m^m'^^tk^^'thfz>h(om:mn. 
^m^mxtoho 

[IDS] U 1 {C:fc(t 5 F/FlHlSgc^^A:^ :^ C2 S.a'T"' 

-9)^ti\^mmx^jh. 

[IEI41 ;*:^0^(7:)»2or)^ffi<?)ff^^^^i-F/F[El8Sia 

[IDS] i^%^^(omZ(r>%'^(n'^^1^^%km^hfz^<OF 
/FlHlSSicioito^M r>^[e]8§io<ttK^iJf»[Hl3SIllTfe 
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[^9] tS*(Dftfe<D0i|^^-t-F/F[HlSSiaT-fceo 
[010 1 t*f5|5<7)*fcS«J<?DCT^^i-F/F[Hl8S0-C-*> 
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